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mm 

o)^ 3§-X\J%- ^ W ]E olS t 108 ^ 1=4 ^l^#5)lol^ 

FIR ^ ^ojrf. 

^ ^r^HM ^7} &o) 5T>q-^ ^E-lS 4^^S] ^ wlS. «3^H cflsfl 108^3 1:4 *]e} 
FIR ^e] ^ &tj.. 

FIR 4 *fl^ ^ w]e ojaj-g- ^s}^ <g^> ^1^^ 31*1^ 

I 

^ I , #7}$ A ^^.s. ^ &&^7] W =lM- -Sd^l, ^ Z]- ^ 

1 ^E-l #^ nV^ 7 ] JX)-o]s^o] efl^l^nS. ^^cf. o] e| $ 

^£r, ^3M1:^ 4 ^ E-j *>u|-<*| ^el^S^l FIR ^ 

£ 2 
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*^l-§- 108 ^ ltfl4 ^lE^l-eflo]^ ^lif^ ^m^x] { A 108 tap 
1:4 interpolation FIR filter for digital mobile telecommunication } 



£ 1^ ^2fl 7l#ofl ccf^ 2 *fl^-g- ^-^ Efl o] m. a o >Ai^ FIR ^ 

5. 2-^ ^ *r ^a] oflofl n}-^ 108 ^ 1:4 Si B] -f- S|) o] 43 FIR ^E) #*]^ ^ 

£ 5tt °m X\s.^ e^l^E^af ^i«7l ^ <HS.^1^ ^^7l^ ^M] 

S. 6£- £ 1^°fl ^ Efloi^. o - 31 °1 1- ZLf- 3^ 

£ 7^ icr€- efl^l^E^ I, II ^ ^^71^1 ^Ml^olcf. 

101 ~ 104 : SHIFT_REG27 105 : 4x1 MUX 
201 - 205 : XOR 7fl°lm 206 - 209 : 2x1 MUX 
301 : 2 5 LUT0_0 302 : 2 5 LUT0_1 
303 : 2 2 LUT0_C 304 : ALU2 

28-5 



1020000044405 

305 : ADD 306 : ALU1 
307 : REG 



2001/5/1 



^] 

<15> .g. ^-^^ IMT-2000C International Mobile Telecommunication in the year 2000) 

2g.7]£\/v]%-7)4\ ^2:71^1 A}-g-5]^- 108 ^ 1:4 El # 4i FIR(Finite Impulse 
Response) €^ ^*H1 ^tr , 2Lt\- #4^711 Srol^e} 1 ?! 71^4 

*H ^r^S.^- 108 ^ 1:4 olBH-Bflo]^ FIR ^ ^ ^o]cf. 

<16> FIR VLSI (Very Large Scale Integration) ^th ^2l|7l#3*1, #Hfl 

<^ 2 ^fl^-g- ^-^ 3]oj^- « 0 >^]^ FIR ^Bj ^7^l7l#* ol-g-^-Sa^f. 
<17> J£ l£- 7]^1 14^ 2 *fl^-§- ^ Bflo]^- wj-Ai^ 48 ^ 1:4 ^S^H^ 

FIR ^Bj ^11- SA]^ ^x^olt].. 
<18> £ 1^- #^V^ , I *fl^ 12 u]e AlHE ^I^eKIO, 20), Q *fl1i 12 «lm a]s 

M 3H^Bl(30, 40), 6 wlM 2x1 MUX(50, 60), 256 x 11 «lm£] = ^Eflo]^- R0M_0(70) 
R0M_1(80), ^ 11 «1M 7}*±7}(90)S. 48 ^ 1:4 ^B^eflo]^ FIR €^ 

c^AVofl A>-g-S)^- 1 oi^ c -fl o] ^ 12 7IM5.S. I *fl^4 Q 12 til M a]se 

efl*]iBKio, 20, 30, 40)7> ^Jl^tf. I ^^sj- Q o]^l ^3 12 7fl^ zj- 
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A 12 w]J= Al^S efl^l^EH ^^cf. 

<19> °l#^r 6 - 7 fl^ M^o^ IRl[5:0](10)3f QR1[5:0J(30)°1 6 «1 

M(bit) MUX(50)°11 cf^sl-£] Jl, 2 u]m ZLf- ^d^Jl(2 bit group selection 

clock)7> 256 x 11 o] e ROM_0(70)* <H W . ^ ^-^S 

IR2[5:0](20)3|- QR2[5:0] (40W 6^1 J= MUX(60H1 £]sfl tf^sj-S] ji, 2 w]h ^ ^eMa] 
Jl7|- -!-<*N 256 x 11 til^fi] R0M_K80)-£- ^ = efl^i ^Vcf. 

<20> Jf. 7 fl2} R0M(70, 80)<HH 27fl^ ^ #^^r 11 «lm 7>^-7l(90) 

el] €^ ^^^tf. o] nf^^- 4 7 flfi] Tfl^ Zil-o]] cj^fl 

ejltfls ^^JELS, SJ^H 4 #^ol ^71^ 1:4 ^Bl^eflo]^ 

€^ ^^-i- t^SMI <y^ol MUX(50, 60)^1 I Q ^fl^o] t£ 

<21> o]z]is± 48^ 1:4 ^lEi#Eflo]^ FIR €^3] ^-^-4- ^ ^ Tfl^ ZLf-# 7> 

<22> GO = {CO, C4, C8, C12, C16, C20, C24, C28, C32, C36, C40, C44 } 

<23> Gl = {CI, C5, C9, C13, C17, C21, C25, C29, C33, C37, C41, C45 } 

<24> G2 = {C2, C6, C10, C14, C18, C22, C26, C30, C34, C38, C42, C46 } 

<25> G3 = {C3, C7, Cll, C15, C19, C23, C27, C31, C35, C39, C43, C47 } 



<26> ^, <?1^H] 4 7fl2l 7^ ZLf- GO, Gl , G2, G3 O] A}J%-S\xx\ t Zj- ZLf- ^ ^ 

^A>o]}Ai ^ 01^ ^ ^0.0] 212 7 }]o"|t}. =^ Bfloll-o) 
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#3*Mr 11 7>^*>^# ^ EL7)±r A A^r 2™ x 11 

2S Vpf°l 6«]MS *}51 27fl^ ^ 1 7]] o) 7V^7l# ^-g-^ £ 2^1 5.*]$. 

AA ^o] 2 x 26 x 11 37l# ^ ^ Eflol^--i- ^Tlim ^ o^cf. ^ 4 7fl 

2] Tfl^ ZL^r 4^Rr ^A$\ Efl o] m. 3L7l^ 2 x 4 x 2« x 11 = 2 x 

256 x 11 ti]J=7> 

<27> o]<4 2 Tfl^-g- ^-^ EfloU- tiJ-Alo} FIR ^ ^7^]7l#* A}-g-*><*i 48 ^ 1:4 

£!b1#3H^ FIR €^^1 *}:ei$M^ ^-^a] ^.uf^q. 2 y]\A ^b] 

^iL^m 2 #^ €Bi ^r^^^^ "ll5.el £M-I- 2 «fl5. w}^?)) *fl°> s}ji t 4 

«-g- 108 ^ 1:4 ^lBi#eflol^ piR ^b]# 4W>7l ^*fl^i- ^ ^AtA 4 

afl ^e^o) <^tf. ROM^ 3.7l£ 2 x 4 x 2 13 - 5 x 11 «1S7K€-S.*> 

Tfl Eflol^-o] ^717]- 48 ^Hl Wlsfl 2^ 100«fl ?\*\7\] &A. 

<28> £o] ^sfl^ 7l ^^. oj-g-^}^ 108 ^ 1:4 FIR ^gB^ ^3]^, 

€Bi ^ ^ ^m^^> *Rr ^^=r7} ^7>sl-7l ufl^cHl ^E^ 41 31 ^A ^7}*}jL , ^ 

A ^A^A ^AAA aa. 

[ig^ol ol^j,^ 7l^^ J^] 

<29> tt}-^, 41-71^ ^ ^efl 71 #^1 -g-*fl;|]# n^\7] A^ -g- ^^1 ^ 

Z$£. t sfolxt^-o] 71^ ^-^Bfloll: -H^Aj-^-g. -g--g-*M ^A #3^ ^£ 

1- m> = 7ll *\A Si£ ^Hl 47fl^ ^Ei <S^-§: ^ SZ^ 3*1 € ^ #41 -g- 
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108 ^ 1:4 ^Ei^H'ii FIR ^ # *fl**l-7l fltb ^l 1 }. 
<30> at!:, cf-E- ^H£r, 108 ^ tfl^J^ ^ ^-^Bflol^- iflcq tfl^J >«§-§. 

?1 -^-8- 108 ^ 1:4 ^E^efloj^ F IR ^ ^1* 7fl^>7] sf\& 



<3i> A 0 v 7 lt!- ^S>7l ^ofl ^ 108 ^ 1:4 91 

^#3H^ FIR ^ ^l^r, 

<32> 4 ^^S-f-Bl Z}-Z}- SJ^^^ ^ AjirEs^ Z]-Z| 

27«]S^1 ^l^olEi^- #^*Rr 47fl^ a]he ^l^^E^a]-; 
<33> ^-71 4*fl^ ^lCi| olEi# ^>^O.S ^*\7) ^^71; 

<34> Al-7] ^7HH #^£l^r 27Wl^^ ^ 1 dl o] E-| # ^ §3 «>o> ^ ^-^ Efl 

<35> ^-71 ol^efl^ ^^7lofl^ o]EL^])^ A]~g-fj>o} 7^ Z2#<>| ^E^ 

^JsRr 47fl^ ^Bflol^- 

s>7l ^ sm^^ 31*1 I ; 

<37> ^-71 511^1^^ I<M #33^ ^ ^t^- ^1 

^>7l W -id^M; ^ 
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<38> 



<39> 



108 ^ 1:4 o]Ei#sflolAi FIR €^ 4i^*>^ ^^f. 



<40> 



£ 2^ ^r^S] ^*HH1 4 ^fl^-g- ^<H «1S 108 *S 1:4 ^E-il- 



*3H4i FIR ^b] ^ £ olcf. 



<41> 



5. 2% %3=.^\^, o) 



^ a]^e 51)^1 & ^i^K Input shift Register & 



SelectorXlOO), <H^-3l^ >^7l (Address Generator) (200) , ^ ^l^r^r ^fl^ ^ 
Eflol^-ofl o]§}a} ^^^j7 o]s.^. o^xvs>7l ^t!r ^^IM ^(Look-up Table) ^-1- 
0(300), ^Efloj-g- n --3(400), ^3H# ^#1(500), ^-^^0)^- zLf-2(600), 
= el-^l e^l^El I (Pipeline Register)(700) , n# -*i^7KGroup Selector)(800) ^ 4 
ell^l^Ei n (Pipeline Register) (900)3. ^€^f. 

<42> £ 30. ^. ^ofl 4^ Til^r o^fli ^ ^ ^-^Eflo]^-^ ^.g. £ ^S. 

oltf. ^ ^7} 108 ^o)^., 1:4 o]Ei#eflo]^ ^E]l- ^^l^-c}. tE*h €3 7^1 

^ 0-534 54-107^ 2^ tfl^^-g: ^-g-^-Jl, ^-^Eflo]^-^ #ol7 | 1Q8 

<43> LUT_0 = {CO, CI, C2, C3, ... , C22, C23} (247fl 7fl^) 
<44> LUT_1 = {C24, C25, C26, ... , C46, C47} (247fl A]^r) 



28-10 




1020000044405 



2001/5/1 



<45> 



LUT_C = {C48, C49, C50, ... , C58, C59} (127fl Tfl^) 



<46> 



LUT_2 = {C60, C61, C62, 



, C82, C83} (247fl Tfl^) 



<47> 



LUT_3 = {C84, C85, C86, 



C106, C107} (247fl Tfl^) 



<48> 



flSl 5 711 ^f-^H U]T_0A LUT_3, LUT_l4 LUT_2±r ^--f tfl^ nfl^-ofl 



^ Tfl^-i-^- 7>*H, LUT_C^ 12 7fl 7fl^Tr 43. A^ ^-f 3°1 S)<H Tfl^Sj 3}--?- tfl^j 

°l-g-^l ^ ^ #<H ^ 91 A. 5 7fl^ Tfl^ 1:4 

^B^H^ ^e] ^«>o^ o>5fl2]- ^ol 47flSl T^l^ZLl-^S. AA A^C°\ 

LUT.O^r LUT0_0 ~ LUT3_0Sl ^E-) Tfl^r Zlf-A^, LUT_l^r LUT0_1 ~ LUT3_1^ €^ A^r 
LUT_C^r LUT0_C ~ U)T3_CA ^] Tfl^r =LW°-S., LUT_2^ LUT0_2 ~ LUT3_2^1 
^b] ^ LUT_3-£- LUT0_3 ~ LUT3_3^ ^ 7\)<t zl^SlS- AA A^A. =i 

e^i4 741^^ A^r tfl^^-i: °l-§-«H LUT_2 LUT0_2 ~ LUT3_2 €^ 

Tfl^ 1 ZLf-sf LUT_3 -^£-3} LUT0_3 ~ LUT3_3 ^ Tfl^ nl-^r ^ ^s)*] 
<&JL ^£5)|it #W<^ LUT_0 ^A LUT_1 -»?-£--§; ¥ ^ <*Hl^-o_s*| 

<49> LUT0_0 ^ 7^1^ ^-f* ^sflS *H ^ ^ ^R 1 ^* -g^S^S. ^ 

t^. LUT0_0£r CO, C4, C8, C12, C16, C20 ^ 67fl Tfl^S. ^^4. ^-£-3. <H #<H 
+Cn, 1°1 #<H# -Cn# 41 6 tilJ=3 64 7}*1 -^-Eflofl nj-e}. t}-g-i2f 

<50> 000000 + CO + C4 + C8 + C12 + C16 + C20 

<5i> 000001 + CO + C4 + C8 + C12 + C16 - C20 
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<52> 



<53> 



111110 - CO - C4 - C8 - C12 - C16 + C20 



<54> 



linn 



- CO - C4 - C8 - C12 - C16 - C20 



<55> aj7H, #3% v}x]V)- ^-^J: &r%o)5L, 3.7} ^ ^ 3bg- 7}^^-. t}X| 

647fl£] ^ElHl- & #<*)H 327flS] ^JZf -Jo] 327^ ft*. y.jrn]- a>tfl^ 

^ 7>*lfe tfl4M*=h re)-^, LUT0_0^ ^^Ml- tflo} yg o. 2 6 7fl7l . 

o>\i 25^ 51, °m hIeo] j^j-o] alE(C0)7> 0^ ^-f ^tfl °m ^-i: ^ # 

<56> £ 4 ofl ^- ^B]7> A}-g-s^ ^ nl c o] cf . CKl-g: ^ <5] <$r% 

CK4^r €^ ^sj.^o]n]-. CK2^ CKl£- CK4^ *># <M(fal ling edgeHl 

>H ^ 2-g-^Sf 4-g-^# f^S^l ^Tfl ^^q-, ck4J±t} ¥«ti #^<>1 3 

-f 3«1^ 7]-£eH] <jj^ ck4> ck2 , ckl# *r3l5. ^ 

<5?> £ 5^r ^ ^<Hl n}^r «3 ^ eflxl^Ei & >S^7K Input Shift Register & 

Selector) ( 100) Q ^JE^i ^^7l (Address Generator) (200)^1 #Afl 

<58> OJ^ A]HE gfl*]^ & ^ EH 71(100)^ 4 Sfl^Sj A-]^ t}a. ^ °J ^ p I0> pil> 

FI2, FI3# S^^r 27W1MS1 t±j ^ cflol^^- #^*Kr 47fl<2] 
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shift_reg27(101 ~ 104)4, shi f t_reg27(101 - 104)3.-^ <^£]^ 47fl4 27^1 E. 
1 ^1 °1 ^ w CK14 CK2<>11 ^dejsj-^ A[26:0]-i: 7]^ 4x1 

MUX( 105)5. ^€4. 

<59> olIELefl^ ^^71(200)^- ^1 °1 w *fl4 tfl^-g- ol-g-sH ^^Hl"^ 

o]j= efl^l- <*) 4^*1-71 o^JELell^ 4^HH(MSB) wljesq- uj-^^J 

fesl^- 'S^Kr 57fl^ XOR 7llo]E(201 ~ 205)4, ^ 31 *r °l-§-3H 
^€ LUT_24 LUT_3* tfl^l*><^ LUT_l4 LUT_0^r ^ «i <2>Ml^}7l 47fl4 
MUX (206 ~ 209)5. ^^4. 

<eo> ^, efl*]^ & ^ ?H 71(100)^1^ A [26:0]-^ ^^.elli 

7](200HH 5^-^S. q-^M^l^l, A[14:12], A[6:ll], A[20:15], A[0:5], A[26:21] 
M-^^^l^-. A[14:12]4 A[14]4 A[13:l2]fe ^1 1 XOR ?1HS(201HH «M3 
fesl^" B[2:0]<>1 #^€4. °1 B[2:0]^r LUT0_C ~ LUT3_C1- <>\ 

B[2] = A[14], B[l] = A[14] © A[13], B[0] = A[14] © A[12] °]t\-. 

<6i> o]4 ^o] M-^H^^l A[6:ll], A[20:15], A[0:5], A[26:21]^r «1 

S(A[6], A[20], A[0], A[26])4 «l^l-(A[7:ll] , A[19:15], A[l:5], A[25:21]) 

°1 «U43 x_l, x_2, x_3, ^ x_47> #^^tf. x _l£- (A[6] , A[6]© 

A[7], A[6]€>A[8], A[6]©A[9], A[6]®A[10], A[6]@A[ll])°lal, x_2^ (A[20] , 
A[20]®A[19], A[20]©A[18], A[20]©A[17], A[20]®A[16] , A[20]©A[15]H JL, x_3^8r 
(A[0], A[0]®A[1], A[0]©A[2], A[0]®A[3], A[0]®A[4], A[0]®A[5])°1 -H, x_4^r 
(A[26], A[26]©A[25], A[26]©A[24], A[26]©A[23], A[26]©A[22], 
A[26]®A[21])ol4. 
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<62> o] x _l4 x _2-& afl 1 MUX(206)^ 2 MUX(207)°fl ^^^ji, x _3^ x_4^ afl 3 

MUX(208)2l- *l] 4 MUX(209H1 ^^t}. ©1 MUX* (206, 207, 208, 209)£r ck47> (H^ 
% <g 33tt #^*}-uI ck47> lo}^ ^>s. oied^^ a]Jt^- ^H}^} 

zj-zj- Dl[5:0], Cl[5:0], D0[5:0], C0[5:0] ^ ^a]J:-^ ^t!: 1 }. 

<63> n}eM, ck47> 0°HS Dl[5:0]£- x_l, Cl[5:0]£r x_2, D0[5:0]£r x_3, C0[5:0]£- 

x_4°]JL, ck47} 1°]^ Dl[5:0]£- x_2, Cl[5:0]^r x_l, D0[5:0]£: x_4, C0[5:0]£- x_3^1 
4. 

<64> C0[5:0]£- ck47> (H^ C0[5] = A[26] , C0[4] = A[26]©A[25], C0[3] = - 

A[26]®A[24], C0[2] = A[26]©A[23], C0[1] = A[26]©A[22], C0[0] = A[26]®A[21] °] 
JL, ck47> lo]^ C0[5] = A[0], C0[4] = A[0]©A[1], C0[3] = A[0]®A[2], C0[2] = 
A[0]€>A[3], C0[1] = A[0]€>A[4], C0[0] = A[0]@A[5Ht+. 



<66> a-<^ tfl ol^- ^f-0(300)^ 7^ ^. 1-0^1 €^ ^41- ^^Ml:^ 2] 

<67> C0[4:0]^r LUT0_0(301)°11 SJ^^M 327fl ^bIN-h. # ^ ^-uj-o} 0A-& #^S>JL, 

Cl[4:0]^r LUT0_1(302H1 t^m*)*] 327fl ^^^olf # ^ s>^o] 0 B# #^}JI, 
B[l:0]£- LUT0_C(303H1 <3^£H 47fl ^-^Eflo]^ # ^ *>uj.o] 0C# t^t^. 
ALU2(Arithmetic Logic Unit) (304)^ ^-^H^ vfl«S| cfl^^^r ^^Hl: 
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<68> [^*VAl !] 



<69> 



C0[5] = 0 °}JL Cl[5] =0°1^, ALU2 #^ = OA + OB 



<70> 



C0[5] = 0 ©Ijl ci[5] = 1 ALU2 #^ = OA - OB 



<71> 



C0[5] = 1 °]5L Cl[5] =0 ol^, ALU2 #^ = - OA + OB 



<72> 



C0[5] = 1 ola! Cl[5] = 1 ALU2 #^ = - OA - 0B 



<73> ^-^Ml: ZL 1-3 (400)-^ ^ Tfl^ II ^-^Eflol^-Jlf <gXj- 

-a- °l-8-*H, 3]^r tfl^) ^7]& LUT0_2S}- LUT0_3* ^l^>7l JflsH' cf-g-s}- 

^ ^# 

<74> ^, Dl[4:0]^r LUT3_1(402H1 327fl ^-^Bflo]^- & # *>M-Sl 3B* #^*V 

Jl, D0[4:0]-gr LUT3_0(401H1 327fl -if-^Ml- & ^ 3A# #^^>ZL, 

B[l:0]^r LUT3_C(403)<>11 47fl ^lSlM-ir & 1r 3C* 33 

3B^ 3A^ ALU2(Arithmetic Logic Unit) (404)^] ^3^31, o] ALU2(404)^ ^3H1- 
tfl^l^-i- 3*fl 49 §m ^3lo-)-g. ^ ^^7l 33 14 

<75> ALU2(404)3 ^4(L3)3- ALU2(304)3 ^ ADD(305)4H ^*H^ L0 

7} °1 L0-4 LUT0_C(303)<M #33iir 0C^ ALUK306H1 ^^sjJl, L03- 

LUT3_C°lH 3Cxr ALU1(405)°1] °1 ALUl£: B[2H 3*fl #^&M ^ 

B[2] = 0 ^ ALU1(306)3 L0 + 0C °1jL ALU1(405)3 L0 + 3C 
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B[2] = 1 ALU1(306)^ L0 - 0C <>luL ALU1(405)^ #tj£r LO - 3C o] 

A. REG(307)^r ck4£) *l«fl -f^Efloj-B. ZLf-O^l #^<y GO* *1#*}7l ^ 

*V e^l^Ei^ 7\\^$\ tfl^j^ o.s. ^ «1 <^li£]^r ^-^^l^l- nl-0(300)^ #^ & 
* *N^>7l ^sfl ^}-g-^. ALUl(405)<*l|>Mfe ^3H1- zif-3^1 #^.<y G3# 

<76> ^o) ^^^o]^- 3.1-0(300) ^ ^tflol-g. ^1-3(400)^ -f^^ 

^-SNH* zil-l(500) ^ ^-^Hl: zi 1-2(600)7]- -g^H ^ GO, Gl, G2, 

G3ol ^^^4. 

<77> £ 7-^ ^ ^.^1=51-^1 31*1^ I , H# #4 ^^5. 

<78> B|-olHe|-oi g^^e) I (700)^ ^Hl ^€ 47fl ^Bflol* zz.-g.ofl rfl*V 

€3 #^ GO, Gl, G2, G3* ^jlS ^>^^.S #3^171 Sf)^ 
7^1^ ZLl-ofl a|-e}- xl<gAl7l^ 7l^-# ^r^W. o) s\.o]*b±<*) I (700)^ ck4 

S] x-il7>E]ti. (negative edgeH^I <im dM^-I- *i^Rr 107fl£| REGS. 
GOtt 47fl^] REG* 7^ 4 ^l^S]^ R0S. #^s]Jl ( Gl^ 37fl^ REGS 7]5\ 3#^ 

°1 R1S. G2^ 27fl^ REG# 7^^ 2#sj°l *1£=|<H R2S. 

G3£- I7fl^ REG1- 7]*\ m^o] *1<£sH R3S. 

<79> zl# ^1^71(800)^ 4x1 MUX 47flS ^^H, sM=eKl efl^l^Bl I (700) 
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ofl ^)c^£]<^ #^5]ir RO, Rl, R2, R3^ Aljf cklIZ |. ck2 o} J\]o]^. ^ 4xi 

mux (80 i~804)i- ^^-o.^ , A ^ #5^^ 31^1- ^15. #^ 

^^W. ckl^}- C k27> w, 'Or, '10', 'll'S. ifitM] nj-sj. 4x1 MUX(801)£- 
RO, R3, R2, Rl^ ^iS. ^d^*>ZL, 4x1 MUX (802)^- Rl, RO, R3, R2^] JI , 

4x1 MUX(803)^r R2, Rl, RO, R3^ ^^}Jl, 4x1 MUX (804)^ R3, R2, Rl, RO^I 

#^ MO, Ml, M2, M3-i- AA 
<so> BMneJ-o] eflxl^E^ n(900)fe ck4^ ^TiE}*. ofl^l (negative edgeHH ^^f^ 

107fl ^ REG^ ^^H, ZL-f- ^bh 7 ] (800) ofl *\ #33£r MO ~ M3^1 ^1Jl# A 
^n^sL ^tsfl AV-g-^cf. *flvg OB] a^.^ #^ F00-& MO 

* 4 ^l^H ^^*Vj1, *fl^ 1^ 3# ^ FOl^ Ml* 3 *1<S3M ^ 

^}JL, « 2^ s)^ ^Bl #^ F02^ M2* 2 « ^1^*V^ ^<5>J7, ^ 3°) ^ 
^ m F03£- M3* 1 x)<&*}<^ 



*fl^>3^ ^o] of^e]- ollAl^^ ol ^o] ^o>o) ^^^HlTll 

SfH^ 7A°}*), ^ ^ ^sHlM- ^afl SE^r S.-*f 3E.#S^ ^^.S. 
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<82> ol^Vjrj. 7^o] ^ofl 47fl£] T^l^ZLl-^: 3 -g-^l-i, 108 ^ € 

ol#^ 3 7ll: ^efl 7l^o]) til^fl 3.7)1 #£l ^3H^ 7^4 ^-oUr^c] ^ 

* -§-g-^iliM ^ ^^K^ ^7>^ol 4«S} tilE ol^ofl cfltfl 
108^ 1:4 <?lEi#eflol^ FIR^Bl ^}o\) ;*i^Rr Afls.^ ^] 7)^-^ 

^91^. °1^?V ^flE-l!- ^*Rr ^-^Eflol^-^ 4 E-] 

* x^&SLsm FIR ^3} ^ ^- ^ 01^ ^o] ojo B l ! 

°1 sa^. 
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11 

27ti]S^| ^l^olE^ #^<5>^ 47fl^ Al^E ^^^b^S.^; 

49^*Hr 47flal -^Efloi-i- aft; 
*>7l fltb 31*1 ^ I ; 

-8-71 SM^O] efl^^El I oflA^| *l<a£)<>| #^5]^ zj- ^lm^S 3! £ 

^71 af ^7l°] *]<^H ^ ^ jfl^ 

4°lH5}<y efl^l^E^ n# ^-^^-5. ^*1H °}!§- ^-g- 108 ^ 1:4 91 

^#3M^ FIR €^^1. 

2] 
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(LUT_0, LITT_1, LUT_C, LUT_2, LUT_3)-8: <*Mlis}7l 57fl<5] ZL-fAS. ^-^J-ji, 

#7] ^.B\n^r tfl^^-i: °]-g-SH LUT_2^ LUT_3^ ^ = ^^7] 

#7l LUT_25f LUT_3^ <H = ^«:*>^ #7l LUT_0^- LUT_1# ^ 

® 47fl ^ ^^SLSL S}^ o]^ ^ai^. io8 
^ 1:4 <?lBl#Eflol^ FIR 

3] 

1 ^Hl &°H, 
^7l 47fl^ ^<^H^ zlM-^, 

67fl^ 7^» 7M^ LUT_0, 67fl^ 7jl^# 7}7l^ LUT_1 ZL^JL 37fl^ 74]^1- 7}X]^ 

lut_cs ^-^H; 
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EiH-g- ZLf-2^ Tfl^Sj tfl^-g: 0]-§-*fl Eflojl- ^ S ^l^>7l ifl ^ 

^ ^ c $ Eflojl- ZL-f- tfls] LUT_0fif LUT15] 31^ Jf£--§- ^ »H ^Hl^S)^ 
Sf-fe t^ig o]^ -f-^l-g- 108 ^ 1:4 <?]E-l#3H4i FIR *Ltf#Z]. 

4] 

*n 3 sa^-i, 

A oM LUT_0 , LUT_1 , LUT_C^ ^- "3 -£ ifl ^ cfl %1 >g ^ o] -g-*H ^-^^o]^-^ ^ 
1- #ol^ ^ i?Rr 1-^1-^- 108 ^ 1:4 ^^H^ 

FIR ^El^l . 
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